Regulation of eukaryotic ribosomal RNA transcription by RNA polymerase modification.
Forms of RNA polymerase I prepared from growing or encysted Acanthamoeba are equal in the ability to transcribe poly(dl:dC). Polymerase from cysts, whose rRNA genes are transcriptionally inactive, is unable to utilize the rDNA promoter in vitro, whereas the transcription initiation factor from cysts is fully able to bind the promoter and direct transcription. Footprinting shows that polymerase from cysts is functionally inactive because of its inability to bind to the promoter. The polymerase footprint moves downstream the appropriate number of base pairs upon various nucleotide additions, without affecting the factor footprint. These results support our hypothesis that rRNA synthesis in eukaryotes is regulated by polymerase I modification and not by alterations to additional DNA-binding proteins.